Structural and endocrine aspects of equine oocyte maturation in vivo.
The objectives were to describe the ultrastructure of equine oocytes aspirated from small and preovulatory follicles, and to relate the ultrastructural features to follicle size and follicular fluid steroid concentrations. Mares were examined every second day by transrectal ultrasonography, and follicles measuring > 30 mm were aspirated (in vivo) using a 20-cm-long 12-gauge needle through the flank. Following slaughter, both large and small follicles were aspirated (in vitro) from six mares. The oocytes were isolated under a stereomicroscope and processed for transmission electron microscopy, and the follicular fluid was assayed for progesterone (P4) amd estradiol-17 beta (E2). A total of 29 oocytes (32% recovery rate) were aspirated in vivo, and 15 oocytes were recovered in vitro. According to the stage of nuclear maturation, the oocytes could be divided into the following six categories: 1) the central oocyte nucleus (CON) stage, 2) the peripheral spherical oocyte nucleus (PON-I) stage, 3) the peripheral flattened oocyte nucleus (PON-II) stage, 4) the oocyte nucleus breakdown (ONBD) stage, 5) the metaphase I (M-I) stage, and 6) the metaphase II (M-II) stage. The maturation of the preovulatory follicle was reflected by alterations in the follicular fluid concentrations of steroid hormones. E2 was high in all preovulatory follicles, whereas P4 concentration exhibited a 10-fold increase during follicle maturation, particularly associated with the progression from M-I- to M-II-stage oocytes. The nuclear oocyte maturation included flattening of the spherical oocyte nucleus, followed by increasing undulation of the nuclear envelope, formation of the metaphase plate of the first meiotic division, and, finally, the extrusion of the first polar body and the subsequent formation of the metaphase plate of the second meiotic division. The cytoplasmic oocyte maturation changes comprised breakdown of the intermediate junctions between the cumulus cell projections and the oolemma, enlargement of the perivitelline space, the formation and arrangement of a large number of cortical granules immediately beneath the oolemma, the rearrangement of mitochondria from a predominantly peripheral distribution to a more central or semilunar domain, and the rearrangement of membrane-bound vesicles and lipid droplets from an even distribution to an often semilunar domain, giving the ooplasm a polarized appearance. It is concluded that the final equine oocyte maturation includes a series of well-defined nuclear and cytoplasmic changes that are paralleled by an increase in P4 concentration in the follicular fluid, whereas E2 concentration remains constantly high.